Modulation of sclerostin expression by mechanical loading and bone morphogenetic proteins in osteogenic cells.
The anabolic effect of dynamic mechanical loading on skeletal architecture has been repeatedly demonstrated, but the cellular and molecular events occurring between load and ultimate bone formation remain obscure. The discovery of sclerostin, an antagonist of Wnt/Lrp5 signaling, and the sclerosing bone dysplasias that result from its mutation suggest its pivotal role in modulating bone formation. We examined expression of Sost mRNA across a variety of clonal cell lines spanning the osteogenic phenotype from immature osteoblast to mature osteocyte. No sclerostin expression was detected in immature MC3T3-E1 osteoblasts and, surprisingly, mature MLO-Y4 osteocytes, whereas immature MLO-A5 osteocytic cells expressed very low levels of Sost. Highest expression was observed in mature UMR 106.01 osteoblasts. We examined the influence of bone morphogenetic proteins on Sost expression. Treatment with BMP-2, -4 or -6 was without effect on Sost in mature MLO-Y4 osteocytes but elicited a robust increase in Sost expression in immature MLO-A5 osteocytes. Oscillatory fluid flow applied to mature UMR 106.01 osteoblasts transiently decreased expression of sclerostin at both the mRNA and protein level. Overall, our results indicate that BMP treatment and in vitro mechanical loading demonstrate opposite effects upon sclerostin expression.